Abstract: The aim of this study was to analyze sagittal and vertical occlusal cephalometric analyses of Pancherz among Malaysian Malay and Malaysian Chinese. Further comparisons of each area of interest are needed to know the differences between them. It was a cross sectional study and total 640 lateral cephalogram (Malay=407, Chinese=233) were randomly selected among orthodontic patients. All sagittal and vertical occlusal cephalometric parameters of Pancherz were measured digitally using Planmeca software. Descriptive statistics, gender and racial dimorphism were analyzed using IBM SPSS Statistics Version 22.0. Data were analyzed using independent t-test. Statistically significant disparities were found in the Malaysian Malay population between males and females for 3 of 10 in the vertical occlusal analysis but there were no significant disparities found in sagittal occlusal analysis. In the Malaysian Chinese population, significant disparities found between males and females for 1 of 11 in sagittal occlusal analysis and 6 of 10 vertical occlusal analysis. Statistically significant disparities were also found between Malaysian Malay and Malaysian Chinese population for 10 of 11 parameters in sagittal occlusal analysis and 5 of 10 parameters in vertical occlusal analysis. In conclusion, there were significant disparities between Malaysian Malay and Malaysian Chinese in general and also between genders of each race seen using cephalometric analyses of Pancherz.
Introduction
Lateral cephalogram has become one of the most important tools of clinical and research orthodontics introduced by Broadbent and Hofrath in the United States and Germany (1931) [1] [2] [3] . A list of the most well-known and popular cephalometric analyses included no fewer than 23 analyses introduced between 1946 and 1985 can be found in a contemporary comprehensive textbook on cephalometry 4) . Therefore, due to the variation in characters, size, growth and shape make the differences in the measurements for various craniofacial structures among different population which encourage researchers to explore the cephalometric norms of different racial and ethnic groups in different countries for different populations such as American 5) , European 6) , African 7) , Japanese 6) , Mongolian 8) , Korean 8) , Indian 9) , Pakistani 10) , Malaysian Malay 11) , Malaysian Indian 12, 13) , Malaysian Chinese [13] [14] [15] and Bangladeshi 10, [16] [17] [18] [19] [20] [21] [22] [23] [24] populations.
The Pancherz cephalometric analysis is used for evaluation of treatment and to compare the dentofacial morphology [25] [26] [27] [28] [29] [30] [31] [32] [33] [34] [35] . In principle, the Pancherz cephalometric analysis comprised 2 parts, the sagittal occlusal analysis (SO analysis) and the vertical occlusal analysis (VO analysis), which make it possible to distinguish between sagittal and vertical dentofacial problems and changes 25, 26) . The SO analysis includes 11 linear variables, and the VO analysis has 6 linear and 4 angular variables. Hence, 17 of the 21 parameters are linear. Linear measurements are more reliable than angular measurements because they are based on only 2 landmarks, whereas angular measurements need 3 or 4 landmarks 30) . Up until now, there is only one published study has been conducted on the sagittal and vertical occlusal cephalometric analyses of Pancherz for Chinese children and compared them with those of a matched British white sample in China population 36) . 
Subjects and sample Selections
The subjects of this study consisted of a total of 286 subjects The lateral cephalometric films were traced digitally and measured using Romexis software (Planmeca, Finland) operating with computer (DX2810 Microtower PC, HP Compaq, US) and 17-inch monitor screen (LE1711 LCD monitor, HP Compaq, US).
The description of landmarks and reference lines for Pancherz's sagittal occlusal and vertical occlusal analyses are given in the Table 1, Table 2 and Table 3 .
Statistical Analysis
The data were analyzed statistically using IBM SPSS Statistics Malaysian Chinese subjects. Gender dimorphisms and racial dimorphisms were evaluated by the independent t-test.
Dahlberg's formula was used to determine the method-error of cephalometric measurements, which did not exceed 0.32 mm for the linear variables, 0.27 degree for the angular variables. The combined error for any of the variable was small and considered to be within acceptable limit 37) . Dalhberg's formula: ME = (x1-x2) 2 /2n. Where x1 is the first measurement, x2 the second measurement and n the number of repeated records 37) . Table 4 shows the gender disparities of Pancherz's SO analyses in Malaysian Malay subjects. There was no significant difference ( Fig. 1) found between male and female of Malaysian Malay subjects. However, gender disparities of Pancherz's VO analyses showed significant differences (Fig. 2) in the position of mandibular central incisor, nasal plane angle nd maxillary occlusal plane angle (Table 5) .
Results

Gender disparities among Malaysian Malay subjects
Gender disparities in Malaysian Chinese subjects Table 6 shows the gender disparities of Pancherz's SO analyses in Malaysian Chinese subjects, only overjet showed significant difference (Fig.3 ) between male and female of Malaysian Chinese subjects. Table 7 shows gender disparities of Pancherz's VO analyses in Malaysian Chinese subjects. Lower facial height, position of maxillary central incisor, position of mandibular central incisor, position of maxillary first permanent molar, position of mandibular first permanent molar and nasal plane angle showed significant differences (Fig. 4) between male and female.
Racial disparities between Malaysian Malay and Malaysian
Chinese subjects Tables8 and 9 shows the comparison of dentofacial features between Malaysian Malay and Malaysian Chinese population using cephalometric assessment of SO and VO of Pancherz's analysis.
Significant discrepancies between the two main ethnic groups in Malaysia were found. Results of SO of Pancherz's analysis showed significant difference (Fig. 5 ) in 10 variables out of 11 variables; only molar relationship did not show any significant difference (Table 8) . While, the parameters of VO of Pancherz's analysis showed significant differences ( (Table 9 ).
Discussion
Regarding craniofacial morphology a thorough understanding of the skeletal and dental components that contribute to a particular dental and skeletal malocclusion is important because these elements may affect the approach to the management. The pancherz anaIysis is aimed at relating alterations in the occlusion to sagittal skeletal and vertical occlusal changes in the maxilla and mandible 25, 26, 36) . This investigation provides the clinician an opportunity to assess the treatment results by relating alterations in sagittal and vertical occlusal changes in the maxilla and mandible. The method can be used in any sagittal and vertical occlusal changes involving fixed or removable orthodontic treatment. This is the first study to provide cephalometric population norms for Pancherz's SO and VO analysis among two main ethnics in Malaysia; Malaysian Malay and Malaysian Chinese population.
By having a cephalometric norm of the two main ethnics in Malaysia enables clinician to assess the severity of dentofacial features in general; it also makes it possible to compare the main √Σ . This shows that within a gender of a similar race a dento facial disparity is still significant. Among Malaysian Malay population 0 of 11 sagittal variables (SO analysis) and 6 of 10 vertical variables (VO analysis) had statistically significant sex difference. While, among Malaysian Chinese population 1 of 11 sagittal variables (SO analysis) and 6 of 10 vertical variables (VO analysis) had statistically significant sex difference. Among Malaysian Malay and Chinese, 10 of 11 sagittal variables (SO analysis) and 5 of 10 vertical variables (VO analysis) had statistically significant racial difference.
These findings using large sample size were obtained from orthodontic patients at HUSM. It is unknown whether similar findings might be obtained from other orthodontic patients. It might be useful to carry out this analysis in study populations from other institutions.
For future studies, we need to include the normal subjects and orthodontic patients from other races to identify population variance. We plan to investigate the other confounding factors affecting dentofacial morphology using Pancherz's SO and VO cephalometric analysis of normal subjects and orthodontic patients at the HUSM. Comparison between both Malaysian Malay and Malaysian Chinese determined that there are significant differences in both SO and VO cephalometric analyses of Pancherz. It is also determined that there is a significant difference in vertical cephalometric analyses of Pancherz among Malaysian Malay while Malaysian Chinese inter gender disparities involved both SO and VO cephalometric analyses of Pancherz.
